Background: Female sex workers (FSWs) have high risks for adverse sexual and reproductive health (SRH) outcomes, yet low access to services. Within an implementation research project enhancing uptake of SRH services by FSWs, we piloted a "diagonal" intervention, which combined strengthening of FSW-targeted services (vertical) with making public health facilities more FSW-friendly (horizontal), and tested its effect.
remained. Our diagonal approach was thus only successful in its vertical component. Improving access to the general health services remains nevertheless important and further research is needed how to reduce barriers. Ideally, the combination approach should be maintained and more successful approaches to increase utilization of public services should be explored.
Keywords: care seeking, female sex workers, hiV, mixed methods, Mozambique, sexual and reproductive health, implementation research inTrODUcTiOn Female sex workers (FSWs) in low-resource countries are among the groups who are most vulnerable to adverse sexual and reproductive health (SRH) outcomes. They are at increased risk for sexually transmitted infections (STIs), including HIV and HPV (1) (2) (3) . Sex workers are for example 10 times more likely than adults in the general population to acquire HIV (4) . In countries with medium and high HIV prevalence, the overall HIV prevalence among sex workers was 30.7% in 2012 (1) . Unintended and unwanted pregnancies are much more common among FSWs than among women in the general population (5-7), and they are also more often victim of sexual and other types of violence (8) .
However, access to the general SRH services is hampered by stigmatization and being treated with disrespect by both providers and other service users, practicing sex work away from their place of origin, resulting in lack of familiarity with locally available health services and sometimes illegal immigration status, and unsuitable opening hours (9, 10) . Their vulnerability can be further exacerbated by poverty, criminalization and repeated human rights violations, low community cohesion, and heavy episodic drinking (11) (12) (13) . Consequently, the overall use of SRH commodities and services by FSWs is often low (14) . Because of the above, several initiatives have been taken, in various settings, to establish separate, parallel health services specifically targeting FSWs (15) . These initiatives are however generally small-scale, limited in geographical range and time, and not sustained or scaled-up (16, 17) .
Our hypothesis was that to ensure adequate access to SRH services, a "diagonal" approach is needed, combining FSW-targeted (vertical) interventions with facilitating access to the general (horizontal) health services, and establishing linkages between both (Figure 1) . We piloted this approach in different settings and assessed its effect on SRH care seeking through a pre-post intervention comparison, using mixed-methods research. The current article presents the results of one of these settings: the Tete-Moatize area in Mozambique.
Studies testing the effect of different service-delivery approaches on care seeking behavior of FSWs are rare, and to our knowledge, our study is the first to compare FSW-targeted services with care seeking at public health facilities.
MaTerials anD MeThODs contextual Background
The research was conducted in the context of a multi-country implementation research project, the Diagonal Interventions to Fast-Forward Reproductive Health (DIFFER) project (18) . The project developed, piloted, and tested diagonal models to improve uptake of SRH services by FSWs in four different cities: Mysore, India; Mombasa, Kenya; Durban, South Africa; and Tete, Mozambique. At baseline, a comprehensive policy and situational analysis was done at each site and, based on these results, a site-specific intervention package was developed addressing the major gaps (19) (20) (21) . In Mozambique, the study area comprised the adjoining urban areas of Tete and Moatize. The area has a total population of about 250,000 people. Sex work is common due to the presence of an important mining industry and major transport routes intersecting the area (22) . Harassment of sex workers by law enforcers is common and more than half are originally from the neighboring countries, in particular Zimbabwe, and are often in the country illegally. Health services are available at eight public health centers, four private clinics, and one clinic specifically targeting FSWs and other key populations (the Moatize "Night Clinic"). This clinic is operated jointly by a non-governmental organization (NGO) and the district health department and offers information, condoms, STI treatment, family planning and HIV testing, as well as outreach peer education.
The baseline situational analysis demonstrated that the public sector was by far the main provider of SRH services in the area, with the private sector playing only a marginal role and the Night Clinic having limited coverage and scope of services (23, 24) . The public SRH services were, however, not adapted to the needs of FSWs, faced serious limitations in terms of staff, space, equipment and supplies, and access by FSWs was hampered by them being Sex Workers' Reproductive Health Services Frontiers in Public Health | www.frontiersin.org
April 2018 | Volume 6 | Article 109 asked for bribes, being poorly treated by some care providers, stigmatization and breaches of confidentiality. Gaps were noted in some services and commodities, such as the contraceptive implant, female condoms, cervical cancer screening and sexual and gender-based violence (SGBV) services. Termination of pregnancy (TOP) was illegal and therefore not officially offered. The use of SRH services and commodities by FSWs was overall insufficient and the coverage of the peer outreach limited (24) . The intervention package that was developed intended to address, where possible, the gaps detected and is described in detail elsewhere (25) . In brief, the targeted component comprised the strengthening and expansion of the peer outreach activities, the provision of additional services at the Night Clinic, and clinical outreach. The number of peer educators (PEs), comprising both Mozambican and foreign FSWs, was increased, a microplanning approach was adopted based on the Avahan model (26) , the geographical range and scope of services was expanded, and additional training conducted. At the Night Clinic, lubricants, female condoms, contraceptive implants, emergency contraception and referral for cervical cancer screening were added to the scope of services.
Clinical outreach services, offering HIV testing and condoms, were conducted during 5 months by one NGO, and the same services, plus STI screening and contraception, were offered throughout the intervention period by another NGO.
To improve access to public services, a focal point for FSWs was appointed at four of the eight public health centers, who served as the contact person for FSW-related issues and regularly met with FSW representatives. In addition, the SRH care providers were trained in a FSW-friendly and FSW-adapted approach. Linkages were strengthened by establishing referral systems between the Night Clinic, outreach services and the public health services, and having regular joint meetings.
The intervention was gradually implemented from mid-2014 onward and evaluated during the first months of 2016. The evaluation assessed whether the intervention was feasible; acceptable to policy makers, health managers and providers; reasonable in cost and sustainable; effective in increasing uptake of services and acceptable to FSWs; and equitable. It applied a convergent parallel mixedmethods design (27, 28) . The current article presents the results in relation to the effectiveness in increasing uptake and satisfaction by FSWs, which was evaluated through pre-and post-intervention cross-sectional surveys among FSWs, and post-intervention focus group discussions (FGDs) held with FSWs and with FSW PEs. The results of the other evaluation components (feasibility, acceptability, and sustainability) are available online (29) .
cross-sectional surveys
Quantitative indicators of service uptake were measured at baseline and end-line through face-to-face interviews of a representative sample of FSWs recruited by respondent-driven sampling (30, 31) . Both surveys were independent from each other and did not necessarily include the same FSWs. Procedures at baseline have been detailed elsewhere (18, 21, 29) and were identically repeated in the second survey. In brief, the project's PEs identified eight "seeds" categorized according to relevant characteristics (nationality, place of residence, and number of clients). The seeds each invited three new FSWs from their social circle for the survey, using referral coupons, who in turn enrolled another three FSWs, and so on, until the desired sample was achieved (N = 400). Some of the recruitment chains died rapidly and an additional five seeds were therefore recruited. Referral coupons were managed using RDS Coupon Manager Version 3.0. Participants were interviewed faceto-face using an electronic questionnaire (QDS™, Version 3.0.1). The questionnaire assessed if the FSW had a need for different SRH commodities and services (condoms, contraception, STI care, HIV testing, HIV care, cervical cancer screening and sexual violence services), if the FSW had used the service, where the services had been obtained, satisfaction with the availability of services, and exposure to peer outreach. Interview data were stored in QDS Data Warehouse and merged with the coupon information.
Prevalence estimates and confidence intervals were calculated, adjusted for the unequal probability of inclusion due to varying social network sizes and the similarities in characteristics of persons within social networks using the Stata (Version 14.2, College Station, TX, USA) RDS analysis package. We used the "Volz-Heckathorn" estimator for calculating the weighted proportions and bootstrapping for the confidence intervals, correcting for non-normal distribution (30) . We compared the uptake of different SRH care and prevention services between the two surveys, by merging the baseline and end-line datasets and assessing the results for statistically significant changes, fitting a logistic regression model with care seeking as dichotomous variable (1 = sought care, 0 = did not seek care), RDS-adjusted weights and using jack-knife resampling. We calculated a composite index, by adding in the denominator "1" for each service the FSW was in need of in the past year and in the numerator "1" for each of these services that the FSWs had used. FSWs with a score of 100% were considered as having used all the services they required. FSWs' characteristics that were associated with uptake were stepwise introduced in the regression model and retained if they changed the odds ratio (OR) by at least 5%. Nationality and city of residence were included in all models. To assess if changes in uptake differed by FSWs' characteristics, we included an interaction term in the model and calculated the adjusted ratios of the FSW characteristic-specific adjusted ORs.
For those who had sought care, we calculated prevalence estimates of where FSWs had most recently sought care and assessed for statistically significant changes, adjusting for nationality, city of residence and time residing in the area. To obtain an overall estimate, we created an additional database with each need for a care-seeking event for contraception, STI care or HIV testing as a separate observation (N = 1622) and we compared the place where care was sought, adjusting for the cluster effect of careseeking need events by the same FSWs.
Focus group Discussions
Focus group discussions were held with FSWs of different characteristics: Two with Mozambican FSWs who only occasionally engaged in sex work, two with Mozambican FSWs for whom sex work was a full-time employment and two with foreign FSWs. To ensure uniformity in the latter group, only FSWs of Zimbabwean origin who engage full-time in sex work were included, since most foreign FSWs fall under this category (approximately 80% of foreign FSWs are Zimbabwean). Participants were recruited by the PEs and were at least 18 years old. In addition, two FGDs were held with FSW PEs, one with Mozambican FSW PEs and one with Zimbabwean FSW PEs. The number of participants per FGD ranged from five to nine. Using a semi-structured guide in English or Portuguese, a moderator explored where FSWs sought SRH services and why, perspectives toward the availability of SRH services, changes over the past 2 years, and persisting barriers to care. The topics discussed with the FSW PEs included their appreciation of the feasibility, adequacy, effectiveness, and sustainability of the peer outreach activities. The discussions were audio-recorded, transcribed, and analyzed using NVivo 11 (QSR International) independently by two researchers. The FSW transcripts were deductively and selectively coded (32) , applying an axial matrix with in the Y-axis the themes (choice of place where SRH care sought, availability and quality of services, and barriers to access) and in the X-axis if the appreciation was positive or negative, and changes over the past 2 years. A similar analysis was done of the FSW PEs transcripts, but with the themes feasibility, adequacy, and efficacy in the Y-axis and a positive/ negative appreciation in the X-axis.
Mixed-Methods analysis
A mixed analysis was carried out, applying a joint display strategy (27) Table 1 presents the characteristics of the participants of the two surveys. In the second survey, there were relatively more FSWs who resided in Tete City, had Mozambican nationality, were single, resided in the area for more than 3 years, and had a large number of clients. There were also differences in number of noncommercial partners (fewer in the second survey), proportion reporting HIV-positive status (lower), and proportion reporting to have been forced to have sex (higher).
Participants' characteristics
A total of 16 occasional Mozambican FSWs, 16 full-time Mozambican FSWs, and 14 Zimbabwean FSWs participated in the FGDs. Most participants were residing in Moatize, the median age was 26 years, the median number of years doing sex work in the Tete-Moatize area was three, and the median number of clients in the past week five. The sociodemographic characteristics of the FGD participants by type of participant are summarized in Table 2 .
The median age of the nine Mozambican and seven Zimbabwean PEs who participated in the FGDs was 34 years. Eleven were operating in the city of Tete and five in the city of Moatize.
changes in Uptake of srh services Table 3 compares uptake of SRH commodities and services over time. Substantial and-after adjusting for relevant confounders-significant increases were observed in consistent condom use with all partners (55.3-67.7%), ever having used a female condom (37.9-54.5%), having tested for HIV in the past 6 months (56.0-76.6%), currently using a modern contraceptive method (hormonal, IUD, tubal ligation or condoms) (84.5-95.4%) and ever have been tested for cervical cancer (from 0-16.9%). We did not observe an increase in condom use at last sex with a client or care seeking for SGBV. We saw a substantial and significant increase in having used all HIV/SRH services needed (i.e., scoring 100% on the composite index), from 11.2% to 24.5%. Significantly more FSWs reported to have had a contact with a FSW PE in the past 12 months than at baseline (20.7-29.1%) and the proportion that had at least 10 contacts increased from 0.5% to 24.4%. Those who had a contact received condoms more often (56.7-94.9%) and were more often referred for either STI care, HIV testing, or HIV care.
The increase in uptake of services, as measured by the composite index, differed between sub-populations ( Table 4) . It was substantially and significantly higher in FSWs who had Mozambican nationality (adjusted ratio of AOR = 6.74, p = 0.015), and in FSWs who were widowed or separated (adjusted ratio of AOR ratio = 3.62, p = 0.049).
Mozambican FGD participants overall agreed that the availability of HIV/SRH services had improved over the past years. Mozambican full-time FSWs stated that in particular the availability of male condoms and peer outreach improved, while Mozambican occasional FSWs remarked on the rise in availability of condoms and lubricants, but even more so for HIV testing and cervical cancer screening. almost all were now consistently using condoms with clients, and that the use of contraception had increased.
changes in Where FsWs seek srh services
The results on where FSWs last obtained SRH commodities and services are presented in Table 5 . We observed that, over the study, condoms were significantly more often obtained from PEs and organizations and less from the market or stalls, shops or supermarkets, public health facilities, and the Night Clinic. Compared to baseline, contraception, STI care, and HIV testing services were relatively less often procured at public health facilities post-intervention. Nevertheless, despite these declines, public facilities continued to be the most common source of SRH services. Also, over the course of the study, the percent using services at the Night Clinic was lower than at baseline, although that these decreases were not statistically significant. Marked rises occurred in obtaining contraception, STI care and HIV testing from mobile clinical services, and this was significant (p = 0.047) for all visits combined. Procuring services outside the Tete-Moatize area, mostly in the area where the FSWs were from, continued to be important, particularly for cervical cancer screening (74.8%), HIV care (52.7%) and contraception (25.9%).
Focus group discussion participants mentioned the same sources for SRH commodities and care reported by the crosssectional survey participants: mostly public health facilities, the Night Clinic and outreach services, and sometimes pharmacies or the market. SGBV services were sought from community workers and at specific SGBV departments attached to some police stations. Mozambican occasional FSWs attributed the improved availability of HIV testing, condoms, and lubricants to the outreach.
In relation to the past. It isn't the same because before these, these… [outreach health providers] we didn't see them circulate. Only these days we always see them and they come with all you need and they give it to you. Before they didn't come, they didn't come, and you had to go to the hospital, explain everything, how you feel. (Occasional Mozambican FSW) The Mozambican FGD participants mentioned cost as the most important reason for choosing the Night Clinic or public facilities, because the services are free, while one has to pay at pharmacies, the market or traditional healers. The second most important motivation for a particular service provider was proximity. Zimbabwean FSWs also mentioned cost and proximity, but for these women, being treated with respect and feeling secure were stronger influences on their choice of provider. These were given as a reason for procuring services in Zimbabwe, where they are less stigmatized.
Yes, she said "Ah, it's better you get that in Zimbabwe. " I don't want to say that in Zimbabwe we are not insulted, we are insulted as well, but it is better. (Zimbabwean FSW) Some of the Zimbabwean FSWs mentioned that levels of health worker abuse had reduced since the FSW focal points were introduced at public health facilities.
It depends where you go. When you go where there is someone who represents the sex workers, they receive you well and you even do not have to stand in line. You arrive and they help you. (Zimbabwean FSW)
The PEs also noted that the appointment of focal points at selected health facilities was a very useful approach and said to have had a positive effect on accessing the services.
We have focal points to ensure that the sex workers are received in a secure manner, in a secure manner, that doesn't mean that without these focal points they cannot be received well, but it is a way to have a "godfather" or "godmother. "
Nevertheless, the fact that not all providers had been trained in FSW-friendly services still hampered access, in the event that the focal point was not present. This appeared to be facility-specific, with some facilities not having this problem, and, concurring with what the FSWs said, non-Mozambican FSWs still appeared to suffer more from discrimination by some providers than Mozambicans.
She was received by a nurse who doesn't know who we are. She hadn't been trained by ICRH [the implementing NGO], and started to laugh. She took the register and started to laugh. She [the FSW] became demoralized and didn't even go, didn't go for a consultation.
satisfaction With current availability of services Table 6 shows the results on the responses given when women were asked, post-intervention, if they were satisfied with the availability of different SRH commodities and services. Satisfaction with the availability of male condoms and services for contraception, STI care, HIV testing, HIV care, and SGBV was very high (≥95%). It was also high, although a little less, for services when having an unwanted pregnancy (91%) and lowest for the availability of female condoms (74%) and lubricants (65%). Focus group discussion participants were also overall satisfied with the current availability and quality of the HIV/SRH services, even after probing. In particular the availability of male condoms was said to be very good.
Persisting Barriers and gaps
Barriers to access were explored in the FGDs. The most common barrier to access public health facilities or the Night Clinic mentioned was the frequent stock-outs of certain family planning methods and STI drugs, in which event they were bought at pharmacies or the market.
For example, some days ago I was bad with discharge. I went to the hospital, made an appointment, they said I needed Kanamycin and pills, those that you insert (in the vagina). I spoke to the doctor and he said "Here we do not have injections, but I have a friend who has, will you buy it?" (Mozambican occasional FSW)
The practice of public health providers asking for bribes persisted. This was in particular the case for obtaining TOP or post-abortion care. A common practice in TOP appeared to be to first seek medicines from traditional healers or at the market and then go to a health facility for post-abortion care (vacuum aspiration). However, high prices were often asked, also at the public health facilities.
It is available, yes. But when you go there after an abortion, to have a washing, you have to give money, at least a little bit, to be attended. They do not accept to do a "curettage" for free. (Mozambican occasional FSW) Participants agreed that disrespectful treatment by public health providers had diminished, but still persisted, at least by some providers.
Because, years ago, it was enough to see that you are Zimbabwean, they wouldn't attend you. It was only insults, contempt and they only insulted you, insulted you. But now, it is better. They can insult you, just to insult you, but they don't exaggerate as before. They do with more fear. (Zimbabwean FSW)
Mozambican occasional FSWs said that verbal abuse was particularly prevalent when seeking care for STIs or SGBV, and they considered this as unavoidable.
I was sick, uh, instead of giving me advice, she only made it worse with insults. I didn't want to have that disease. (Mozambican occasional FSW) Zimbabwean FSWs complained more strongly about persisting ill treatment and said that often Mozambicans do receive treatment, but Zimbabwean FSWs do not. Disrespectful treatment was mentioned by them in particular for HIV treatment and SGBV services and by one provider in particular. They recommended that these services should be offered at the Night Clinic.
And then they said, tell her to come, and then I heard like this: "Come here you Zimbabwean, what did you come to do here? You came to destroy our country, didn't you?" And you feel sick as patient, but what can you do! Then you think: I can only wait until they receive me, you want help. I would be better it they would help us. (Zimbabwean FSW) The persisting fear of poor reception was also reflected in the second cross-sectional survey, where the percentage of FSWs reporting to disclose to be a FSW when visiting a public health service was low (28.9%), and even lower than at baseline (46.0%) ( Table 2) .
Lack of privacy when collecting medicines in public facilities, lack of information on where and when they should go for cervical cancer screening, the long waiting lines at public facilities, and delays in initiating HIV treatment were also mentioned as barriers by some participants.
The commodities or services that were said by the PEs to be most lacking and for which there was a high demand by the FSWs were lubricants and mobile clinical services.
We should have an ambulance, we should have equipment to do testing in the field, that work that we did with the mobile clinic, we should have done it in more areas, in more areas. (Mozambican PE)
They don't manage to get lubricants, because those are rare. We only give condoms. We don't give lubricants, but the people need them. (Zimbabwean PE) They confirmed that many foreign FSWs were in HIV care in their country of origin and that problems arise when they run out of antiretroviral drugs, because at the Mozambican health facilities they do not know what regimen they are following.
DiscUssiOn
We assessed the impact of an intervention that combined the strengthening of FSW-specific, targeted activities (vertical), both at a stand-alone clinic and through outreach, with facilitation of access to the general health services (horizontal), on the utilization of SRH commodities and services by FSWs. Comparison of results from the two cross-sectional surveys suggests that overall these efforts raised utilization. For condoms, contraception, and in particular STI care and HIV testing, this was mostly because of the FSW-targeted outreach activities conducted. The FGD results confirmed that outreach services were in high demand and greatly enhanced access.
Community-and home-based outreach has previously been shown to be effective in reaching underserved populations with both HIV testing and contraceptive services (33) (34) (35) (36) . Few studies have assessed the effect of clinical outreach specifically targeting sex workers in resource-limited settings, but those that did conclude that it allowed larger numbers to be reached (37, 38) . Our study also suggests that it is the most effective way to rapidly increase uptake.
We did not detect an increase in service use at the Night Clinic, the other FSW-targeted, vertical service delivery component. A separate analysis of the clinic statistics showed only a slight rise in patient numbers (29) . The most probable reason is that the originally planned expansion of the services could not be fully implemented. The construction of a second clinic in Tete City was canceled because of withdrawal of support by a private partner and the government, and permission from local authorities was not granted for some additional services to be offered at the clinic (cervical cancer screening, post-abortion care and initiation of HIV care). In addition, some of the FSWs reached by the outreach might otherwise have gone to the clinic.
The intervention did not result in an increase of the utilization of the SRH services at public health facilities either (the "horizontal" component of the intervention), except for cervical cancer screening. The increase in FSWs reporting to have been screened for cervical cancer (from 0% to 17%) is likely attributable to the fact that this period coincided with the roll out of screening services to all public health facilities during the intervention period.
Despite the appointment of focal points and provider training being well appreciated by the FGD participants, and said to have improved access, this did not yet translate into increased utilization, nor in women disclosing as FSWs when visiting public facilities. Barriers such as being asked for bribes and poor treatment by providers persisted, especially among Zimbabwean FSWs, although to a lesser degree than before. The activities to improve access to public health services started relatively late into the project and it is possible that at the time of the evaluation it was still too early to detect change. To our knowledge, no study has ever tested the impact of making public health services FSWfriendly and little is known about how to do so effectively.
The Mozambican Ministry of Health has recently adopted a strategy to make the public health services more key population-friendly and therefore no longer sees a need for parallel clinics targeting key populations, such as the Night Clinic (29) . Targeted outreach offering peer education, condom distribution and HIV testing by NGOs is endorsed by the government, but not directly supported. FSW-targeted outreach is currently only offered by NGOs and is dependent on short-term external funding, posing challenges of sustainability. Our findings indicate that improving access to public health facilities is not easily achieved, and that further monitoring of the uptake of SRH services at public facilities, and evidence that uptake by FSWs is indeed improving, is needed before halting the targeted services. Sustainable funding needs to be ensured in the meantime.
Another persisting barrier that emerged from the FGDs are frequent stock-outs of STI treatment and contraceptive methods, both at the public health facilities and the Night Clinic. Fragile supply chains in the public sector are a reality in many resourcelimited countries such as Mozambique (39, 40). To enhance sustainability, the Night Clinic commodities are supplied by the government and suffer the same stock-outs. The problem is thus not specific to FSWs, but affects all SRH care users.
An important finding is that a substantial proportion of the FSWs procured services outside the project area. These are mostly foreign FSWs who seek care at their place of origin. This poses challenges in ensuring uninterrupted care, in particular for HIV treatment. The link between mobility and poor retention in HIV care has been well documented but effective strategies to tackle the problem are still lacking (1, 41) . This issue was insufficiently addressed by the intervention and there is a need to establish guidelines and procedures on this matter, and linkages with neighboring countries.
The intervention had a lesser effect on increasing care seeking by FSWs of foreign origin and this needs to be further explored. A partial explanation is that care seeking was already higher among foreign FSWs at baseline, but also that stigmatization of this group is higher and more difficult to reduce. Further sensitization and monitoring of health care providers behaviors toward foreigners is clearly required.
The coverage of the peer outreach, offering education, condoms and referrals, increased substantially, but remained insufficient. The available resources only allowed the project to employ 20 PEs, not enough to achieve adequate coverage. Peer outreach has repeatedly been shown to be effective and have the potential to reach full coverage, for example in India, but also in parts of Africa (19, 42, 43) . The Mozambican government is developing a national strategy on peer outreach to key populations (29) , but funding will remain highly dependent on short-term projects, with concomitant challenges to sustainability.
Female sex workers reported high satisfaction with the availability of most SRH commodities and services, both in the survey and FGDs. The only commodities that appear to have limited availability are lubricants and the female condom, because they are only distributed irregularly by the targeted services and not routinely within the public service. The lack of free post-abortion care was also mentioned. TOP and post-abortion care were the services said to be most lacking at baseline (24) . Because TOP was illegal at the time, there was little that the project could do to improve access. However, TOP has recently been decriminalized in Mozambique (44) and during the roll-out of these services it will be especially important to ensure access of FSWs to these services. Our study has limitations inherent in its design and these were mitigated as much as possible. Face-to-face interviews are challenged by recollection bias, poor understanding of the question, social desirability bias, and reluctance to divulge sensitive personal information (45) . We minimized differential bias across the two surveys by phrasing the questions in the same way and using the same response options. We used RDS to ensure inclusion of hard-to-reach FSWs, but this relies on a successful recruitment of participants by their peers. Many of the initial seeds only recruited a few participants and had to be replaced by other seeds. We ensured however that the final recruitment chains branched into all FSW sub-populations. The refusal rate among Mozambican FSWs for the baseline survey was high (24) and this might be one of the reasons behind the differences in FSWs' characteristics between the two surveys. We adjusted for these differences in our logistic regression analysis, thereby reducing a possible confounding effect. FGDs allow a more indepth exploration of the responses and facilitate a more natural discussion, but the representativeness of the participants is not assured and responses can be driven by the more outspoken participants (46) . These limitations were mitigated by our mixedmethods approach. Both methods are complementary and the comparison of the results of the cross-sectional surveys with those of the FGDs permitted integrated and valid conclusions.
Finally, our study was a pre-post comparison without control. Each FSW setting is specific and it was not possible to identify another setting that was sufficiently similar to serve as control. Pre-post intervention studies are increasingly being accepted as a valid design for implementation research studies (47, 48) . Their strength is that they demonstrate the effect of an intervention in a real-life situation. The disadvantage is that we cannot assign the measured effect with complete certainty to the piloted intervention. Nevertheless, no other interventions took place during the study period and the analysis of where FSWs sought care provided sufficient evidence to attribute increases in care seeking to certain intervention components.
cOnclUsiOn A "diagonal" intervention, combining the expansion of vertical FSW-targeted SRH services with improving access horizontally to the public health services, was successful in increasing uptake of services by FSWs, although almost exclusively because of the "vertical" component of targeted outreach conducted. Utilization of public SRH services did not (yet) show any increase, with important barriers persisting. Our diagonal approach was thus only successful in its vertical component. Nevertheless, improving access to the general health services remains important. Close monitoring, to assess impact over a longer period of time, together with additional strategies to optimize the horizontal component of our approach are needed.
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